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(54) SYSTEM AND METHOD FOR SEMICONDUCTOR PRODUCTION MANAGEMENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To actualize a system and a method for 
semiconductor production management which make it easy for decentralized 
factories to manage and share data. 

SOLUTION: The semiconductor production management system which performs 
the production management of semiconductor producing equipment by 
decentralized factory systems has public lines connected to the factory systems 
and a data center system which gathers data of the semiconductor producing 
equipment through the public lines and makes the data open to the public lines. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The semi-conductor production control system which is a semi-conductor production control system 
which performs the production control of the semiconductor production equipment in the dispersed works system, 
and is characterized by having a public line linked to said works system, and the data center system which 
collects the data of said semiconductor production equipment through this public line, and exhibits data to a 
public line. 

[Claim 2] A data center system is a semi-conductor production control system according to claim 1 which 
analyzes collected data and is characterized by exhibiting the analyzed data to a public line. 
[Claim 3] The semi-conductor production control system characterized by being the semi-conductor production 
control system which performs the production control of the semiconductor production equipment in the 
dispersed works system, collecting the data of said semiconductor production equipment through the public line 
linked to said works system, and this public line, having the data center system which calculates the parameter of 
semiconductor production equipment, and using said parameter for said semiconductor production equipment. 
[Claim 4] A public line is a semi-conductor production control system according to claim 1 to 3 characterized by 
being the Internet. 

[Claim 5] The semi-conductor production control system according to claim 1 to 4 characterized by the 
manufacturers of a works system differing. 

[Claim 6] A data center system is a semi-conductor production control system according to claim 1 to 5 
characterized by preparing the data server which stores the data of semiconductor production equipment. 
[Claim 7] A data center system is a semi-conductor production control system according to claim 1 to 6 
characterized by preparing the WWW server which exhibits the data of semiconductor production equipment. 
[Claim 8] The semi-conductor production control system according to claim 7 which a WWW server inputs CDC 
to semiconductor production equipment, and is characterized by controlling semiconductor production equipment 
by this CDC. 

[Claim 9] A works system is a semi-conductor production control system according to claim 1 to 8 characterized 
by preparing the data collection server which collects the data of semiconductor production equipment and 
transmits to a data center system. 

[Claim 10] Semiconductor production equipment is a semi-conductor production control system according to 
claim 1 to 9 characterized by being before process equipment, IC circuit tester, a prober, or a handler at least. 
[Claim 1 1] The semi-conductor production-control approach characterized by for a data center system being the 
semi-conductor production-control approach of performing the production control of the semiconductor 
production equipment in the dispersed works system, collecting the data of said semiconductor production 
equipment through a public line from said works system, and exhibiting this data to a public line. 
[Claim 12] The semi-conductor production-control approach according to claim 11 which analyzes collected data 
and is characterized by exhibiting the analyzed data to a public line. 

[Claim 13] The semi-conductor production-control approach which a data center system is the semi-conductor 
production-control approach of performing tiie production control of the semiconductor production equipment in 
the dispersed works system, collects the data of said semiconductor production equipment through a public line 
from said works system, and is characterized by calculating the parameter of semiconductor production 
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equipment and using this calculated parameter for said semiconductor production equipment with this data. 
[Claim 14] A public line is the semi-conductor production-control approach according to claim 11 to 13 
characterized by being the Internet. 

[Claim 15] The semi-conductor production-control approach according to claim 11 to 14 characterized by the 
manufacturers of a works system differing. 

[Ciaim 1 6] The semi-conductor production-control approach according to claim 1 1 to 1 5 characterized by for the 
data collection server of a works system collecting the data of semiconductor production equipment, and 
^ansmitting to a data center system. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the data control of the dispersed works system, the semi- 
conductor production control system which can perform data common use easily, and the semi-conductor 
production-control approach about the semi-conductor production control system and the semi-conductor 
production-control approach of performing the production control of the semiconductor production equipment in 
the dispersed works system. 
[0002] 

[Description of the Prior Art] Silicon society was conservative, there is also many know how and at least one 
manufacturer was accumulating know how for every production base. Then, although the database which collected 
the data for every production base in the company was made and improvement in productivity was aimed at in 
order to accumulate the know how of a production base within a manufacturer, various tools for analysis needed 
to be built. For this tool construction, cost starts and it has become the inhibition factor of low cost. 
[0003] It is the situation that one manufacturer is consistent, and, on the other hand, does not perform even the 
production blank test of a semi-conductor, but a separate manufacturer performs development of a semi- 
conductor, production, and a trial. For this reason, for the yield improvement of a semi-conductor, the production 
manufacturer had to receive the trial manufacturer blank test result, and had to build the system which receives a 
test result. Moreover, the overseas manufacturer is performing such a trial manufacturer and division-of-wori< 
organization is being built on a scale of worldwide. 

[0004] Thereby, delivery of the data between two or more manufacturers was not easy for building a system 
according to generating of a partner manufacturer's system-construction level, or a cost problem etc. Even if it 
can carry out a system construction, a system will have to be reconstructed for partner manufacturer 
modification, it will become the factor of the increase of cost for silicon society with an intense competition, and 
it will become difficult to overcome cost competition. 
[0005] 

[Problem(s) to be Solved by the Invention] Then, the object of this invention is to realize the data control of 
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* dispersed works, the semi-conductor production control system which can perform data common use easily, and 
the semi-ccnductor production-control approach. 
[0006] 

[Means for Solving tiie Problem] The 1st this invention is a semi-conductor production control system which 
performs the production control of the semiconductor production equipment in the dispersed works system, and 
is characterized by having a public line linked to said works system, and the data center system which collects 
the data of said semiconductor production equipment through this public line, and exhibits data to a public line. 
[0007] The 2nd this Invention is a thing 1 st given in this invention characterized by a data center system 
exhibiting the data which analyzed collected data and were analyzed to a public line. 

[0008] The 3rd this invention is a semi-conductor production control system which performs the production 
control of the semiconductor production equipment in the dispersed works system, through the public line linked 
to said works system, and this public line, it collects the data of said semiconductor production equipment has 
the data center system which calculates the parameter of semiconductor production equipment, and is 
characterized by using said parameter for said semiconductor production equipment. 

[0009] The 4th this invention is a thing given in either of the 1-3rd this inventions characterized by a public line 
being the Internet. 

[0010] The 5th this invention is a thing given in either of the 1-4th this inventions characterized by the 
manufacturers of a works system differing. 

[001 1] The 6th this invention is a thing given in either of the 1-5th this inventions characterized by a data center 

system preparing the data server which stores the data of semiconductor production equipment. 

[0012] The 7th this invention is a thing given in either of the 1-6th this inventions characterized by a data center 

system preparing the WWW server which exhibits the data of semiconductor production equipment. 

[0013] The 8th this invention is a thing 7th given in this invention which a WWW server inputs CDC to 

semiconductor production equipment, and is characterized by controlling semiconductor production equipment by 

this CDC. 

[0014] The 9th this invention is a thing given in either of the 1-8th this inventions characterized by a works 
system preparing the data collection server which collects the data of semiconductor production equipment and 
transmits to a data center system. 

[0015] The 10th this invention is a thing given in either of the 1-9th this inventions characterized by 
semiconductor production equipment being before process equipment, IC circuit tester, a prober, or a handler at 
least. 

[0016] It is characterized by for a data center system being the semi-conductor production-control approach of 
performing the production control of the semiconductor production equipment in the dispersed works system, and 
for the 1 1th this invention collecting the data of said semiconductor production equipment through a public line 
from said works system, and exhibiting this data to a public line. 

[0017] The 12th this invention analyzes collected data and is a thing 11th given in this invention characterized by 
exhibiting the analyzed data to a public line. 

[0018] A data center system is the semi-conductor production-control approach of performing the production 
control of the semiconductor production equipment in the dispersed works system, and the 13th this invention 
collects the data of said semiconductor production equipment through a public line from said works system, with 
this data, it calculates the parameter of semiconductor production equipment and is characterized by using this 
calculated parameter for said semiconductor production equipment. 

[0019] The 14th this invention is a thing given in either of the 1 1-1 3th this inventions characterized by a public 
line being the Internet. 

[0020] The 15th this invention is a thing given in either of the 1 1-1 4th this inventions characterized by the 
manufacturers of a works system differing. 

[0021] The 16th this invention is a thing given in either of the 1 1-15th this inventions characterized by for the 
data collection server of a works system collecting the data of semiconductor production equipment, and 



transmitting to a data center system. 

[0022] 

[Embodiment of the Invention] The gestait of operation of this invention is explained using a drawing below. 
Drawing 1 is the block diagram having shown one example of this invention, 

[0023] In drawing, the works systems 10 and 20 are formed at home, and perform semiconductor production. The 
works systems 10 and 20 have tine before process equipments 1 1 and 21, the IC circuit testers 12 and 22. 
probers 13 and 23, PCs 14, 15, 24, and 25. and the data collection servers 16 and 26. respectively. 
[0024] It connects with networks LI and L2, respectively, and the before process equipments 1 1 and 21 produce 
a semi-conductor. It connects with networks L1 and L2, respectively, and the IC circuit testers 12 and 22 
examine a semi-conductor (wafer). It connects with networks LI and L2. and probers 13 and 23 connect a semi- 
conductor (wafer) to the IC circuit testers 12 and 22, respectively. Respectively it connects with networks LI and 
L2, and PCs 14, 15. 24. and 25 form a WWW (World Wide Web) browser and an electronic mailer, and perform 
actuation of the before process equipments 1 1 and 21. the IC circuit testers 12 and 22, and probers 13 and 23 
etc. It connects with networks LI and L2, and tine data collection servers 1 6 and 26 collect data from the before 
process equipments 11 and 21. the IC circuit testers 12 and 22, and probers 13 and 23. respectively, unify a 
format and transmit. Moreover, the data collection servers 16 and 26 set a parameter and CDC as reception, the 
before process equipments 1 1 and 21. the IC circuit testers 12 and 22. and probers 13 and 23. 
[0025] The works system 30 is formed in overseas and performs a semi-conductor trial. The works system 30 has 
the IC circuit tester 31. a prober 32, PCs 33 and 34, and the data collection server 35. 

[0026] It connects with a network L3 and the IC circuit tester 31 examines a semi-conductor (wafer). It connects 
with a network L3, respectively, and a prober 32 connects a semi-conductor (wafer) to the IC circuit tester 31. It 
connects with a network L3, and PCs 33 and 34 form a WWW browser and an electronic mailer, and perform 
actuation of the IC circuit tester 31 and a prober 32 etc. It connects with a network L3 and the data collection 
server 35 collects data from the IC circuit tester 31 and a prober 32. unifies a format and transmits. Moreover, 
the data collection server 35 sets a parameter and CDC as reception, the IC circuit tester 31 , and a prober 32. 
[0027] The Internet 40 is a public line and is connected to the works systems 10-30. Specifically, the Internet 40 
is connected to networks L1-L3 through the firewall which is not illustrated. Through the provider who does not 
illustrate, the Internet 40 is accessed and mobile PC41 has a WWW browser and an electronic mailer. 
[0028] The Internet 40 is accessed, and the data center system 50 collects the data of the works systems 10-30, 
and exhibits data. The data center system 50 has the data server 51 , the WWW server 52, and a mail server 53. 
The data server 51 performs analysis and the operation of a parameter with data while accessing the Internet 40, 
and it performing transmission and reception of the data collection servers 1 6. 26, and 35 and data through the 
firewall which is not illustrated and storing data. While the Internet 40 is accessed and the WWW server 52 
exhibits the data of the data server 51 to the Internet 40 through a firewall, it inputs CDC and is made to store it 
in the data server 51. Through a firewall, the Internet 40 is accessed and a mail server 53 transmits e-mail based 
on the data analysis of the data server 51. 

[0029] Actuation of such a system is explained below. A semi-conductor is produced in the before process 
equipments 1 1 and 21. And a semi-conductor is conveyed by probers 13 and 23 and is connected to the IC 
circuit testers 12 and 22 by probers 13 and 23. Moreover, a semi-conductor is conveyed to the works system 30, 
and is connected to the IC circuit tester 31 by the prober 32. The IC circuit testers 12, 22, and 31 judge the 
quality of a semi-conductor. 

[0030] At this time, the data collection servers 1 6, 26. and 35 collect data, for example, pass/fail data of a semi- 
conductor, measurement data, etc. for every lot and every wafer through networks L1-L3 from the before 
process equipments 11 and 21. the IC circuit testers 12, 22. and 31, and probers 13. 23, and 32, respectively. And 
the data collection servers 16, 26, and 35 process data processing, i.e., a format storable in the data server 51, 
and are stored in the data server 51 through the Internet 40. Since, as for the security of tiie data server 51. data 
are stored by the specific data collection servers 1 6. 26, and 35 at this time, it is secured. 
[0031] And the data server 51 calculates a statistics histogram, a percent defective, an operating ratio, a halt 



factor, production planning, etc. for every lot and every v^afer with collected data. By this result of an operation, 
for example, availability etc., when abnormal, a mail server 53 is notified by E-mail. E-mail is sent to the mail 
server which is not illustrated by this, and PCs 14, 15, 24, 25, 33, and 34 and mobile PC41 receive with an 
electronic mailer. Moreover, a mail server 53 acquires data from the data server 51 periodically, and ^ansmits e~ 
mail as a report 

[0032] PCs 14, 15, 24, 25, 33, and 34 and mobile PC41 give a display (data) demand to the WWW server 52 
through networks L1-L3 and the Internet 40 by the WWW browser, respectively. By display demand, the WWW 
server 52 acquires the data which access the data server 51 and display ^e availability of a display and 
equipment by giving a wafer map a desired indication, for example,' the defect situation of a semi-conductor, and 
sends them to a requiring agency as a HTML (Hyper Text Markup Language) file. By this file, PCs 14, 15, 24, 25, 
33, and 34 and mobile PC41 display by the WWW browser. In addition. It cannot be overemphasized that the WWW 
server 52 is exhibited to a specific person with user ID. a password, etc. 

[0033] Moreover, PCs 14, 15, 24, 25, 33, and 34 and mobile PC41 require a spreadsheet file of the WWW server 52 
through networks L1-L3 and the Internet 40 by the WWW browser, respectively. By this demand, the WWW server 
52 accesses the data server 51 . considers desired data as a spreadsheet file, and sends them to a requiring 
agency. And by the WWW browser, through networks L1-L3 and the Internet 40, PCs 14. 15, 24, 25, 33, and 34 
and mobile PC41 acquire a spreadsheet file from the WWW server 52, and perform a display etc., respectively. 
[0034] Moreover, the data server 51 analyzes with collected data, and asks for a parameter. For example, 
correlation of the design value of a semi-conductor and the measured value of the IC circuit testers 12, 22, and 
31 is searched for. Even if it examines the semi-conductor of the same class, there is variation for every [ the IC 
circuit testers 1 2 and 22 and ] 31 , it is desirable to make variation into zero, and it asks in order to adjust a 
measurement parameter to the IC circuit testers 12, 22, and 31. 

[0035] And for every specific time amount, the data collection servers 1 6, 26, and 35 access a database 51 . 
acquire a parameter, and change a parameter to the before process equipments 1 1 and 21, the IC circuit testers 
12. 22, and 31, and probers 13, 23, and 32, respectively. 

[0036] Moreover, PCs 14, 15, 24, 25, 33, and 34 and mobile PC41 perform the display demand of a remote control 
screen to the WWW server 52 through networks L1-L3 and the Internet 40 by the WWW browser, respectively. By 
this display demand, the WWW server 52 sends a remote control screen file (markup language files, such as an 
HTML file and an XML (extensible Markup Language) file). And PCs 14, 15, 24, 25, 33, and 34 and mobile PC41 
display the file from the WWW server 52 through networks L1-L3 and the Internet 40 by the WWW browser, 
respectively. 

[0037] And PCs 14, 15, 24, 25, 33, and 34 and mobile PC41 send CDC to the WWW server 52 through networks 
L1-L3 and the Internet 40 by the WWW browser using a remote control screen, respectively. The WWW server 52 
passes this CDC to the data server 51. 

[0038] The data server 51 transmits CDC to the data collection servers 16, 26, and 35 of the works systems 10- 
30 corresponding to CDC. And before the data collection servers 1 6, 26, and 35 correspond to CDC, they change 
CDC into a format of applicable equipment, and send it to the process equipments 1 1 and 21, the IC circuit 
testers 12, 22, and 31, and probers 13, 23, and 32. Consequently, the before process equipments 1 1 and 21, the 
IC circuit testers 12, 22, and 31, and probers 13, 23, and 32 operate according to CDC. Here, since it is access 
from the specific database 51 , the security of the data collection servers 1 6, 26, and 35 is secured. 
[0039] Thus, since the data center system 50 collects the data of the before [the works systems 10-30 ] 
process equipments 1 1 and 21, the IC circuit testers 12, 22, and 31, and probers 13, 23, and 32 and opens to the 
public to the Internet 40, it is not necessary to carry out a system construction for an exchange of the data 
between each works system 10-30. Therefore, data control of dispersed works and data common use can be 
performed easily. Even if the manufacturers of each works systems 10-30 differ especially, data can be 
exchanged easily and important division-of-work organization can be easily built by silicon society. 
[0040] Moreover, since the data server 51 of the data center system 50 analyzes collected data and exhibits the 
analyzed data to the Internet 40, it is not necessary to form various tools for analysis every works system 1 0-30. 



And an analysis result is easily acquirable even if the manufacturers of each works systems 10-30 differ. 
[0041] Moreover, since data are collected from the before process equipments 1 1 and 21 » the IC circuit testers 
12, 22, and 31. and probers 13, 23, and 32. and a format is unified into the data center system 50 and it transmits 
to it by the data collection servers 1 6. 26, and 35, data control can be made easy by the data center system 50 
side. Moreover, since It is not necessary to perform data collection from the data center system 50 side to each 
equipment, each works systems 1 0-30 can secure security. 

[0042] And since the data center system 50 collects the data of the before [the works systems 10-30 ] process 
equipments 11 and 21, the IC circuit testers 12, 22, and 31, and probers 13, 23. and 32, and calculates the 
parameter of each equipment and each equipment uses this parameter, the variation between the works systems 
10 and 20 and 30 etc. can be amended, and semiconductor production can be performed. 
[0043] Furthermore, since delivery and the data server 51 pass the data collection servers 16, 26, and 35 and 
delivery and the data collection servers 16, 26, and 35 pass CDC to the before process equipments 11 and 21, 
the IC circuit testers 1 2, 22, and 31 , and probers 13, 23, and 32 in response to CDC at the data server 51 , the 
WWW server 52 can operate by remote control. 

[0044] In addition, this invention may not be limited to this and the following configurations are sufficient as it. As 
semiconductor production equipment, although the before process equipments 1 1 and 21, the 10 circuit testers 12, 
22, and 31, and probers 13. 23, and 32 were shown, a handler may be used. Namely, as for a semi-conductor, not 
only a wafer but a package is included. 

[0045] Moreover, that to which that to which a works system performs only a trial, without including a production 
function as shown in the works system 30 also only produces, without being contained in this invention and 
including a test function is also contained in this invention. 

[0046] And although the example using mobile PC41 was shown, a cellular phone, PDA (Personal Digital 
Assistants), etc. are sufficient. 

[0047] Furthermore, although the data collection servers 1 6, 26, and 35 showed the configuration which collects 
data from the before [ semiconductor production equipment ] process equipments 1 1 and 21. the IC circuit 
testers 12, 22, and 31, and probers 13. 23, and 32, the configuration of transmitting data to the data collection 
servers 1 6, 26, and 35 actively from semiconductor production equipment is sufficient as them. 
[0048] Moreover, although the data collection servers 1 6, 26, and 35 showed the configuration which sets up a 
parameter to each semiconductor production equipment directly, the configuration of setting a parameter as the 
server which has memorized the configuration acquired from the data collection servers 1 6, 26, and 35, the 
program of each equipment of operation, and the parameter is sufficient as each equipment. Or the configuration 
which acquires a parameter from a database 51 and is set as semiconductor production equipment through the 
WWW server 52 is sufficient as PCs 14, 15, 24. 25. 33, and 34. 
[0049] 

[Effect of the Invention] According to this invention, there is the following effectiveness. Since a data center 
system collects the data of the semiconductor production equipment of a works system and opens to the public 
to a public line according to claims 1, 2, 4-12, and 14-16, it is not necessary to carry out a system construction 
for an exchange of the data between each works system. Therefore, data control of dispersed works and data 
common use can be performed easily. 

[0050] Since according to claims 2 and 12a data center system analyzes collected data and exhibits the analyzed 
data to a public line, it is not necessary to form various tools for analysis for every works system. 
[0051] Since according to claims 3 and 13 a data center system collects the data of the semiconductor 
production equipment of a works system, and calculates the parameter of each equipment and each equipment 
uses this parameter, the variation between works systems etc. can be amended and semiconductor production 
can be performed. 

[0052] According to claims 5 and 15. even if the manufacturers of each works system differ, an exchange of data 
etc. can be performed easily and important division-of-work organization can be easily built by silicon society. 
[0053] Since according to claim 8 a WWW server inputs CDC and passes this CDC to semiconductor production 



equiprrnSnt, it can operate by remote control. 

[0054] Since according to claims 9 and 16 data are collected from semiconductor production equipment, and a 
format is unified into a data center system and it transmits to it by the data collection server, data control can be 
made easy by the data center system side. Moreover, since it is not necessary to perform data collection from a 
data center system side to each equipment, each works system can secure security. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram having shown one example of this invention. 

[Description of Notations] 

1 0-30 Works system 

1 1 21 Before process equipment 

12. 22, 31 IC circuit tester 

13, 23, 32 Prober 

16, 26, 35 Data collection server 
40 Internet 

50 Data Center System 

51 Data Server 

52 WWW Server 
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[0013] ® 8 <OJ^^§q«. WWW-y— i^Sfi^U 
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[0 0 14] ^9©*^PJ{4, X©v';^xA!±. 

[0015] mio (D^mmii. ^^m^±mmm^t. '> 

10 Ji< i: tetlXS^e, I Ct^;^^, z-^VKv 

(Dv^-rtu*>T'*>5 r t i:^wi.t-r^m i ~ 9 ®2^^pj<d 

V "'i'^Xd>lCfE^<0 1 (D -c 5 , 
[ 0 0 1 6 ] ® 1 1 ro*^PJ{4. -7^— ^-fei^^ — v'P^T^ 
Ads, :«-mbfcX^v';^xA{c*3{t2)¥^f*^]eigao 

->;^-7^A*»e>^miHli^?S:^UT. 

[ O 0 1 7 ] H 1 2 ©*^e^{4, IR* LfiT^-i? SrM^f 

[0 0 18] ^1 3©*^|^tt. 5^— i}'-fe>'^' — 
A*s, ^J-«UfcX^->;^7'Aj::*sit5i|t*flc4S^S© 

v':^7"A*^^<af^iH]^sr:n'LT. mm^mi^^mms(o 

T^-iS'SrJlXAb. wWx-iJ'i^.t?), ¥-^#:^iS^K« 

[0 0 1 9] ^1 4<0*^?^(4. -2;*lHl^{4. ■O''^ — 
30 hT'i?5:ii:S:4#mi:-r5^1 1~1 3(^*%BJ«? 

[0 0 2 O] ^1 5CD*^?^(±, X^v'J^-T'AtO 
d5M'fc5wi:Sr#1gctf 5^1 1~1 4(D;^^^§g©V^-r 

[002 11 ^16 ©*%W»4, X^v'::^7^A(Dx— ^ 

^■feV;?-v-;^xA{ci^fi-r5:i t?r#®^:-r'5^l 1 
~1 5<O*^§gc^V\-rH*HCfS^(^tj<0Tfc5. 
[0 0 2 2] 

[0 0 2 3] EtCtSV^T, X®->';:^7'A 1 0, 2 0S4. 

m^sfcfWt^n. ii^ai^^a^rfT^o X©->;^xAi 

0. 2 0 {4, ^jvmttixms^a 1 1 . 21, I cx;^ 

1 2. 22. ■^a—y<l 3. 23. PC14. 15. 
2 4. 2 5. y^—fiSLM-9—y<l 6, 2 6 ^r^Ti-S. 
[00 2 4] fiflXfS^S 11. 2 1 (4. -^-^T-^r'tv^^ 5/ h 
!7-^Ll. L 2IC^^L. ^i^-^i^CD^SSrtTP. IC 
60 T'^^IZ, 2 2(4, ^tU-?:*n4^S/ — L 1 . L2 
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(C^fe^L. {^:^^<) (O^m^^b. >^n-y<l 

ICx^^l2, 2 2tcW* SrSS^-r 
So PC 1 4. 1 5, 2 4, 2 5 ft, ^cin^ctl. ^^yh 
!7-^^ L 1 , L 2 idg^^b. WWW (World Wide Web) 
tS^;^-^$:13:«t. miXmgStRl 1. 2 1. 
IC7";^^'12, 2 2. :7'ci-^^l 3. 2 3<Dm'^^i: 
noo -r-^S^Hxai^-^'^l 6. 2 6tt. 
M7-iJ^Ll. L2{c:g^jS!L. ^X@iSKl 1. 2 1. 
IC7^>^^12. 2 2.:/n— /^13, 2 3^^fex — ^ 

— ^iRAf— ^'^i 6, 2 6tt. z-^^;^— 3:/ho- 
/V'r'-i5'Sr§ttffii9> tirXS^fil 1, 2 1. I Cx>^ 
^12, 2 2. r^^n-y^l 3, 23(Cf^^i-So 

[0 0 2 51 XJiv';^7"i^3 Ofi. mi^^^mm>i^^^. ¥ 
^«c|*®^SrtT5o X©v';;CT'A3 Ott. ICx>^^^3 
1^ yu— /<3 2. PC 3 3. 3 4, 7="— ^J^HXAf— 

3 5Sr^-r5)o 

10 0 2 61 I Ct-^^^ 3 1 rt. ^2/ h!7 — L 3tc:S^ 

Itd^^ft: (^7a:/N) Sr^^-f-^o PC 3 3. 3 4fi. 

^Sr^Jt. I C'r;:^^3 1. /<3 2(Og6f^^Srff 

5o y^-^iK«-y"-/^3 5fi. M7-^L3t;ig^?^ 
L. ICx;^^3 1. Zfx:i—y<3 2f)^hv'—^^iSLM 

I Cx;^^ 3 1 . T'p— ^-^3 2t;!:^^-r5o 
10 0 2 7 1 >f >'^— ^ 2/ h 4 0 ^^^ik^mWi-Q. X^v' 
y^T^iNl 0 — 3 OiiH^J^fSo ^O-^^— ^ 

^-y hy — iJ^L l~L3lC^KiSi-5o ^^<-r/i-PC4 1 

4 0{;ig^jggu, www>^^!?1^^ m^;>«— vSr^-rSo 

10 0 2 81 t"— ^irv^ — v'^^T^A 5 0 fi. — 
h4 otd^^U. xav;^xA 1 o~3 oco-r"-^ 

5 0fi. -r— t^i^-^<5 1 , WWWi^— >'<5 2. 
1^-/<5 3 SrW-rSo -r— ^1^— ^^5 1 fi> [l]^b/<^i^ 
^r-f-^— e7;^->'^^:fM-T. ^ >'^— ^-;/ h 4 0 irg^ 
^L. x-t^^iR^i^-^^l 6. 2 6. 3 5 ir-r-t^Oill 

^tfr. >'^^^;^-^^O^S^§r^7 5o WWWf— /-^ 5 2 ti. 

m\^. y^—^D—^<5 1 c^T'-^&-l'>'<5^--t-:y h4 0 

L. T-'-^J^i^-^-^S 1 {CtS«ft$-tt^c y<5 3 

tctggJL. -r-^J^-b— ^<5 l<0x-^^^ff(c2Sol/^T. 



(4) 

10 0 2 91 Z(DXbti:i^:^y'J^(OmY^^UT'(:mM'T 

mjiummi i, 2 l^c*5v^T. w$^5ifeffi§;h. 

tu. Vnw^lS. 2 3{Cj:i9. ICx;^^'12. 22 

:7'o-/^3 2icJ:9. I Cx;^^ 3 i 

ixSo IC7^;<^^12, 2 2. 3 l*Saf^^oft5<^fiJ 

10 [0 0 3 01 ^iRSi^-^^l 6, 26. 

3 5t^^ ^tl^*tl. h!7->^L l--L3Sr:n^b-Cv 
*irX@^ail. 2 1. IC'r;^^^12. 2 2. 3 1. 
:/n-/^1 3, 2 3. 3 2:e>>b#n > hr^t> ^^^./n^ 

6. 2 6. 3 5tt. X— ^JnX. 0^9. -r— ^1^— 

5 wzL^m^mt^yiT'—^^y hirjpxu. «7^-^i^-/^ 

5 ll;i-f ^-^--^^z N4 O^^UTl&Jrt-r^o roi: 

20 ^<16. 2 6. 3 Stwct?)'?'— 

[00 3 1 1 ^bX. ^-^1^-/<5 1 ft. HXAUfc-r 
uyV::h. i^oi/Nri:}^. I^tfb:;?^bi/ 

/-^S 3«. «^F>«-/VXii*fl-r^o 

tt. PC14. 15. 24, 25. 33. 34. 

/VPC4 1 ;5i5®^>^^jc<i: «9SltSJ^o 4fci. /i' 
30 1^-/■<5 3fi. ^^fi^tci-T^— ^^f— ^<5 l;6^e)'7='— ^^Sr 
U'3}f-biUX;^-/wS:i^ft-r5o 
[00 3 21 PC 1 4. 1 5. 2 4, 2 5, 3 3, 3 
4. ^/<^/l-PC4 Id^ WWW^^^e^l^'tCj: t9 . -^tb 
^*tt;!^5/ hy^-iS' L 1— L 3. ^l^^-^yVAO^^ 
LX. WWW1^-^< 5 2 td*^ (-x-^) M*:SrfT5o 
S^S*tcJ:«9. WWWi^— /<5 2tt. -7^— ^1^— /<5 
1 }c:T:^ir;?^ UX. mSco^/T^. ^J^ftrco^^ 

St"— ^SrffiJ#L. HTML (Hyper Text Markup Lang 
40 uage) y r ^v'l't UXS^J^TcfCil^^o ^ CO :7 r v'l^J- i 
9. PC14, 15. 24. 25, 33, 34. ^^^^ 
/vPC4 1{i. WWWy^e7if{c:J:9^*$rtT5o 
*5. wwwi^-/^ 5 2 fi. ifiD. ^-^y^y— K^l;: 
i:y>. #^#lc:5^LX>k>g3-f^r tJti^^^Xt^'c^i^ 
[0 0 3 31 PC14. 15, 24, 25. 3 

3. 3 4. ^/^-</WPC4 1 365^ WWW>^7e^ifl-J: 
9. -?riL-?r'tl.^y hy — L 1--L 3. >Oi^—:^yV 

4 0Sr^rLX. WWWi^— ^<5 2(c3ft+J?>'r-r>'i^iJrS 
^^i-5o www-y— /-^ 5 2 

50 i^-/<5 1 SrTiJ^-fe:^ UX. gfrSo-r-i^ Sr^Stt^:^^ 
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4)'\^h\^xmt<7t\z,m^^ ^c\.X^ PC 14, 15, 2 
4, 2 5. 3 3, 3 4. ^/^^/l^PC4 1^^ WWW>^ 

H7-:5^L 1-L3. >- 

[0 0 3 41 x-^i^-^'^5 iRSUfc-r-- 

^^^sof5!tt-1itt I Cx;:^!? 1 2. 2 2, Z\<n>m%^(0 

Cx:^t$'i2, 2 2. z\:i}L\z,/<jy^t^^'o . ^^"7 

C7';^^12. 2 2. 3 lJc>a*bTP!fi-t-Sfc«)JC*«) 

[0 0 3 5] ^LT. 6, 2 6, 3 

/'?VP<-^5'Srffit#b. -?:tu-enStrxmigS 1 1. 2 
1. ICx;^^12, 22. Sl.T'n— /^13. 2 
3, 3 2JCMUT. /'?^;^-^5^S:^5-r^o 
[0036] PC14, 15. 24. 25, 3 

3. 3 4. ^/^>f/vpC4 1^5, WWW^v^^lfJciJ: 
9. h!7-i5^ L 1 -L 3. 

4 0$r:frUT. WWWi^-/^5 2tc*i|-LT. JJ h ^ 

?) , WWWf— 5 2 tt. y h 3 >- h a — /vifffi^ 
T-fv'l^ (HTML^r-f/K XML (extensible Marku 
p Language) y r /^^O-r— :^ T y ':f%^y T ^ 
i:m?)o -^tLT. PC 1 4. 1 5, 2 4, 2 5, 3 3. 
3 4. ^^<-f^WPC4 IdS. WWWy7!?1fi-J:9. ^ 
b!7-^ L l-'L 3. -O^^-^ h 4 0 Sr 
^LT. wwwi?-— /<5 2 3e>^feo:7r-f /^^**i"5o 

[003 71-tUT. PC 1 4, 1 5, 2 4, 2 5, 3 
3. 3 4. ^/M/VPC4 1d^ WV7^N-/v^1fKX 

f^— iJ'Sr. -^tu-^'ix-^^y h!7-^ L I'-L 3. -O^- 

K4 0Sr:JM^T. WWWf— ^^5 2ica^5o 
>- hD— >'b7^— WWWf— >'^5 2tt-7^— 

5 1 izm-To 

[0 0 3 8] t'-^5'-!^--'^<5 1 {i. rr^- hu— /Vy^-^? 

\zMJt-ir^i:mi^y^'rJ>^i o-3 ocD'r--i^«xaiJ— 

1 6. 2 6, 3 5(;i>tbT. ^i^^ hn— yv-T^-^^rillft 
-rSo tr. x-^iR»1^-''^l 6. 2 6. 3 5ti. 
r3:xhu-/Vx-^tCf^S-rStl3X®^gl 1. 2 1. 
ICx;^^'12, 22. 31.:/n— y^l3, 23, 3 

'^SLTi^^o fltjXSiSai 1, 2 1. I C 

X^^12. 22. 31. /<13. 23. 32 

-^IE^1^-'^<l 6, 2 6. 3 5<7)-t^zx y T-><}i. 4$ 
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[0 0 3 91 Z(DXvl^. X — ^i?:/^ — v^^T-AS 0 
^S. XSv-y^xi^l 0-3 OcOfitXSIStSl 1, 21. 
ICx7i^5^12. 22, 3 1. :7'n— /^l 3, 23, 3 
^ 2cD'r-i^SrlIX*U. ^ ^i^-^ 5/ h 4 0 tci* LT^gg 

i-^i^-e. #x#v^;^'^A 1 0 — 3 oFfltDT"— 

5>1l5cLfcXt§(7)7^->5^^a. y'-^^m^mMl^no::- 
tt^x^^, #x©i/';^7"Ai o-3 0(^)7«-* 

[0 0 4 01 v'—>^±>^--i^:^V'J:^5 0(Dy'— 

#a:9'tfr:v->'V>Sr#x^v';^7^A 1 0-^3 0 rTi Jcfi:it 
^'Z^m^^^\^\ ^LT. ^X^iy;^T-Al 0-3 0(^)^ 

[0 0 4 1 1 *fc. /^l 6, 2 6. 3 5 

j;i J: t9 . ttjXSigfi 1 1 . 2 1. IC7^;^^12. 2 
2. 3 1 . :7^C2-/<51 3, 2 3. 3 2;5^fe)X^^^l|XA 
20 b. ^^^v^— v';^'xiN5 Olr^;*-— ^5/ hSr©£— 

- i^;?^ 7^ 5 0 {ra*> ^aSgJwM UT-r- ^ K A S: 
tT*P>i<TJ:V><^T. *X^>-;:^xAl 0-3 Ott-fe^ 

[0 0 4 2] -?rUT. x ^ ^ir — A 5 0 

x»v';^xAi 0-3 ocottrxsa^ai 1. 21. ic 

7";^i$'12. 22, 31.7^0— y<1 3, 2 3. 3 2 CO 

30 ^^-^Sr«^iS«;6S^v^ScDtr. X^v';^7^i^l 0, 2 

0, 3 0Fp^-e<^/<9:y=^^?rMiELT. if^^flc^SSrtr 

[0 0 4 3] ^fetC. WWW1^— ^<5 2;iSn V hn— /V 
-r-i^SrgttT. x-c^f— /^5 ItCjgb. -z^-^-y— 
/^5 l;dS7^-^i|X^-y— 6, 2 6, 3 5Jc:=i:^hD 
-/Vy'-^J^SrigU. x-^K^f— /<1 6. 26, 35 
:65mjXe3gtt 1 1 , 2 1. ICx;^>5'12. 2 2, 3 

1. yn— /•<1 3, 2 3, 3 2K^'t<OX\ y h 3 

40 [0 0 4 4] *^PJfi:l^^^cps^$^^StcoT-f± 

X. mummiti 1. 21. IC7^;^^12. 22, 3 
l.>^o-/<1 3, 2 3, 3 2Sr^Ufc;6^ /^>'K9•C 

[0 0 4 5] Sfc. X^v-^^xAfi. X^VJ:^'ri^3 0 
50 [0 0 4 6] -^rUT. ^>^M/UPC4 1 S:fflt>fc^J^5T< 
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Lfc^S, SS^'^ISx PDA (Personal Digital Assista 
nts) ^-etxtVS 
[0 0 4 71 -r-^HX^f— /<1 6. 2 6. 3 

5}i, ^^#:^Si$ffi«DttrxfiigE 1 1. 2 1. I Ct^ 
;^!?12. 2 2. 3 1,7°D— /<1 3. 2 3. 3 2*»b 

i^^frtJi-T^-^J^HRm-r-z^l 6. 2 6. 3 5---r-i?Sr 

[0 04 81 -^rWi. x-^'K^i^— 6. 2 6, 3 

6, 2 6. 3 5*=>p5il#-r5«fiS;^=§-3SaoKf^7'ni«' 

Wi'&ir^m^-^hii^\ pci4. i5. 2 

4. 2 5. 3 3. 3 4^5. WWW1^-/'«5 2<lr:fl-UT, 
[0 0 4 91 

5. lf*JSl. 2, 4~12. 1 4~1 6fr iHHfv ^ 

[0 0 5 01 If5}?^2, 1 2{cJ;ixtf, 7="— ^^r>'^' — 
?r#x^v-X7"Art{wf5:{t5;£i>S;6s^j:v\ 
[0 0 5 11 li*^3. 1 Stciixti, 7^— ^-fev-^ — 



(6) 

. lqo52llS*^5. 1 5 5c:J:lxfJ, #x©v;^xA 
[0 0 5 31 iS*^8icJ;ix.«i, WWW■!^— = :^ h 
[0 0 5 41 IS*3S9. 1 6\zi:ixf£s 

(l2lffioffiWj:BiBJl 
20 [El 1 1 *^W<^>-|S3ife«»JSr^ UfeSlj*|lIt?*)5. 
[?9^<^liil^l 

1 0~3 0 X#v';^7^A 

11,21 mixmi^a 

12.22.31 I Ct-:^^^ 

1 3. 2 3, 3 2 :7°D— 

1 6, 2 6, 3 5 7^— ^iRftf— ^< 

4 0 -i^^^—^^-vV 

5 0 'f—^-^zi/'^—'yT.T-J^ 

5 1 X— ^J'-th— 
30 5 2 WWW-i^— 
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